Blimp system with cameras is an appropriate method to conducts environmental surveillance, which offers the ability to hover at low altitude with less noise. However, blimps envelope causes large drag coefficient value compared to other aircrafts. Therefore, the structural design and motion control of the blimp system are very crucial thus contribute to the overall system performances. This paper presents the structural design and motion control method for low altitude surveillance system. The structural design of the Twinhull blimp system (THCS) is separated into three parts, which are designs of blimp envelope, design of gondola and motion control mechanism. For the motion control, both open-loop and closed-loop control system are implemented into THCS for horizontal and vertical motion control. Several experiments with a real constructed blimp are performed in indoor environment to confirm the design performance and stability of THCS.
Introduction
Airship is a Lighter-Than-Air (LTA) aircraft that able to float in the air using the buoyancy principle; the total weight is less than buoyancy forces of air that acting on it. The airship can be classified based upon the hull design (1) non-rigid (2) [8] . A blimp is an ideal stable platform for low-altitude surveillance. It is much more stable than other aircraft such as helicopter and airplane. It takes the best advantage to provide high quality live video streaming. Blimp also able to hover and stay aloft from hours to day compared to other aerial vehicles. Unlike other aircraft, blimps are sustainable, which used low energy consumption. Blimps use lifting power of helium gas to keep them in the air and not the lifting power from an engine. In this design, electrical energy is used to power up the motors. Moreover, blimps are also generally much quieter than other aircraft hence reduce the sound pollution.
In this work, the blimp was used as a surveillance platform; it enables easier data gathering for an area. It will also capable to observe an area safely and quickly from sky [5] . Furthermore, the surveillance systems will also able produce a map thus contributes the path planning for an area. The blimp design was based on non-rigid airship using unconventional airship design. The non-rigid airships are often called "blimp." Unlike other rigid and semi-rigid airships, a blimp is an airship without an internal framework or keel to support the envelope shape. The hull depends on the helium gas to produce good shape.
This paper proposed a small structural design and motion control method for an indoor blimp. The development and stability performance of the blimp system will be discussed throughout this paper. Fig. 1 shows the blimp platform used in this experiment. 
Structural Design
In this work, the structural design of a blimp is divided into three main parts, which are blimp envelope, gondola, and motion control mechanism. Blimp envelope design is focused on its size and shape. The size and shape of blimp envelope play the most important role for blimp to be able to float in the air. While the gondola holds and protects all the hardware on the blimp. The design was also equipped with two DC motors mounted on the gondola to control the motion of the blimp. A wireless camera is attached in front of the gondola for surveillance purposed. The blimp design is based on unconventional airship design, which is used twin hull design as illustrated in Fig. 2(a) . For twin hull design, two conventional envelopes with streamlined bodies are joined together without any solid structures. The main advantage in this design is the reduction of overall length for a given volume of gas. This means greater volume of gas can be used for this design to achieve the same overall length as conventional design. With the larger volume of
